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(57) Abstract 

A video signal colour saturation control circuit comprising: means (1, 2, 3) for receiving RGB video signals; means 
(4, 7, 9, 5, 8, 10, 11, 12, 14) for deriving from the received RGB signals luminance and colour difference signals and for 
variably controlling the level of the colour difference signals so as to control the colour saturation; and means (13, 15, 16) 
for deriving from the controlled colour difference signals RGB signals which are thereby saturation controlled. 
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COLOUR SATURATION CONTROL CIRCUIT 

This invention relates to the processing of colour 
video signals and particularly, though not exclusively, to 
5 the processing of colour video signals in video monitors 
and television receivers* 

In use of a colour video monitor the input signals 
may be in the form of red, green and blue (RGB) signals, 
e.g. from a camera. In a television receiver RGB signals 
10 are derived from a composite input signal. 

It is an object of this invention to provide a 
saturation control circuit whereby the colour saturation 
of RGB signals may be varied. 

In accordance with the invention a video signal 
15 colour saturation control circuit comprises: 

means for receiving RGB video signals; 

means for deriving from the received RGB signals 
luminance and colour difference signals and for variably 
controlling the level of the colour difference signals so 
20 as to control the colour saturation; and 

means for deriving from the controlled colour 
difference signals RGB signals which are thereby 
saturation control 1 ed. 

One television receiver saturation control circuit in 
25 accordance with the invention will now be described, by 
way of example only, with reference to the accompanying 
drawing which shows a block schematic diagram of the 
ci rcui t. 

Referring now to the drawing, a saturation circuit 
30 includes first, second and third input nodes 1, 2 and 3 
respecti vely . 

The input node 1 1s connected through a buffer 
amplifier 4 and through a series-connected resistor 5 to a 
point 6. The input node 2 is connected through a buffer 
35 amplifier 7 and a series-connected resistor 8 to the point 
6. The input node 3 1s connected through a buffer 
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amplifier 9 and a series-connected resistor 10 to the 
point 6. 

The common point 6 is also connected to the inverting 
inputs of two variable gain differential amplifiers 11, 
5 12. The output of the buffer amplifier 4 is connected to 
the non-inverting input of the differential amplifier 11. 
The output of the buffer amplifier 9 is connected to the 
non-inverting input of the differential amplifier 12. 
The non-inverting output of the differential 

10 amplifier 11 is connected to a first input of an adder 13. 
The inverting outputs of the differential amplifiers 11 
and 12 are connected to a resistor network 14, the output 
of which is connected to a first input of an adder 15. 
The now inverting output of the differential amplifier 12 

15 1s connected to a first input of an adder 16. Second 

Inputs of each of the adders 13, 15, 16 are connected vi a 
a unity-gain buffer amplifier 17 to the common point 6. 

The outputs of the adders 13, 15 and 16 are connected 
respectively to output nodes 18, 19 arvd 20. 

20 In use of the circuit R, G and B signals are applied 

to the input nodes 1, 2 and 3 respectively. The R signal 
is applied directly from the output of the buffer 
amplifier 4 to the non-inverting input of the differential 
amplifier 11. The B signal is applied directly from the 

25 output of the buffer amplifier 9 to the non-inverting 
input of the differential amplifier 12. 

The resistors 4, 8 and 10 have values of 3.33k , 
1.69k and 9.1 so that the RGB signals are combined in 
the correct proportions at point 6 so as to produce a 

30 luminance signal Y in accordance with the well-known 
equation: 

E Y * 0.3 E R + 0.59 Eq + 0.11 Eg • 

35 Thus the output of the differential amplifier 11 is a 

(R-Y) signal and the output of the differential amplifier 
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12 is a (R-Y) signal. The outputs of the differential 
amplifiers 11 and 12 are combined in the resistive network 
14 to produce at the output of the network a (G-Y) signal 
in accordance with the well-known equation: 

5 

E G - E Y = - 0.51 (Er - E Y ) - 0.186 (E B - E. Y ) . 

The (R-Y), (G-Y) and (B-Y) signals are combined in 
10 the adders 13, 15 and 16 respectively with the Y signal 

from the point 6 so as to produce R,G and B signals which 

appear at the output nodes 18, 19 and 20 respectively. 

By varying the gains of the differential amplifers 11 

and 12, the magnitudes of the (R-Y), (G-Y) and (B-Y) 
15 signals applied to the adders 13, 15 and 16 may be varied, 

thus varying the colour saturation of the colour output 

signals R, G and B produced at the output nodes 18, 19 and 

20 respectively. 

It will be understood that the gains of the 
20 differential amplifiers 11 and 12, which control 

saturation of the circuit, may be controlled by a 

microprocessor (not shown). 

It will be appreciated that 1f desired, instead of 

deriving the (G-Y) signal by a resistive network using the 
25 (R-Y) and (B-Y) signals as described above, the (G-Y) 

signal may alternatively be derived by using a third 

differential amplifier having Its non-inverting input 

connected to the output of buffer amplifer 7 and having 

its inverting Input connected to the point 6. 
30 It will be appreciated that the above described 

television receiver control circuit could also be used in 

any video apparatus, e.g. a video monitor. 

It will also be appreciated that the above described 

control circuit may conveniently be incorporated in an 
35 integrated circuit. 
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CLAIMS 

1. A video signal colour saturation control circuit 
compri sing : 

means for receiving RGB video signals; 
means for deriving from the received RGB signals 
5 luminance and colour difference signals and for variably 
controlling the level of the colour difference signals so 
as to control the colour saturation; and 

means for deriving from the controlled colour 
difference signals RGB signals which are thereby 
10 saturation controlled. 

2. A circuit according to claim 1 wherein the means for 
deriving luminance and colour difference signals comprises 
buffer and combiner means for combining the received RGB 
in such proportions as to produce a luminance signal* 

15 3. A circuit according to claim 2 wherein the means for 
deriving luminance and colour difference signals further 
comprises: 

first differential amplifier means for receiving the 
luminance signal and a first one of the RGB signals and 
20 for producting a first level controlled signal 
representative of their difference; 

second differential amplifier means for receiving the 
luminance signal and a second one of the RGB signals and 
for producing a second level controlled signal 
25 representative of their difference; 

and combiner means for combining the colour 
difference signals from the first and second differential 
amplifier means 1n such proportions as to produce a third 
level controlled colour difference signal reprsen tati ve of 
30 the difference between the luminance signal and the third 
on of the RGB signals. 
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4. A circuit according to claim 1, 2 or 3 wherein the 
means for deriving comprise first, second and third 
summing means for receiving the luminance signal and 
respective ones of the level controlled colour difference 

5 signals and summing to produce saturation controlled RGB 
signal s. 

5. An integrated circuit incorporating a circuit 
according to any preceding claim. 

6. A video display apparatus including a circuit 
10 according to any one of claims 1 to 4. 
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